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Resumo $V SHUGDV SyVFROKHLWD GH IUXWDV H KRUWDOLoDV VmR DOWDV WDQWR HP SDtVHV GHVHQYROYLGRV FRPR HP
GHVHQYROYLPHQWR 9LEUDo}HV FRQVWDQWHV FDXVDGDV SHOR WUDQVSRUWH SRGHP RFDVLRQDU GDQRV ItVLFRV DR SURGXWR
LQWHQVL¿FDQGR DV SHUGDV H UHGXomR GD TXDOLGDGH GRV SURGXWRV 'HVWD IRUPD HTXLSDPHQWRV SDUD PHQVXUDomR
GH LPSDFWRVQRWUDQVSRUWHVmRLPSRUWDQWHVIHUUDPHQWDVSDUDGLDJQyVWLFRGRWUDQVSRUWHH LQGLFDomRGHSRVVtYHLV
DOWHUDo}HVHLQWHUYHQo}HV2VLVWHPDGHPHGLomRHPEDUFDGRGHVWLQDGRjPHQVXUDomRGHLPSDFWRVIRLLQLFLDOPHQWH
GHVHQYROYLGRSDUDWUDQVSRUWHXUEDQR)((&8QLFDPSSRUpPHPSDUFHULDFRPD(PEUDSDHVWiVHQGRWHVWDGRSDUD
WUDQVSRUWHGHIUXWDVHKRUWDOLoDV(VWHHTXLSDPHQWRSRVVXLXPKDUGZDUHGRWDGRGHDFHOHU{PHWURWULD[LDOHVLVWHPD
GHSRVLFLRQDPHQWRJOREDO*362VLVWHPDSRVVXLXPDOJRULWPREDVHDGRQDGHWHFomRGHSLFRVGHDFHOHUDomRTXH
XOWUDSDVVDPXPOLPLDUGH¿QLGRHVWHVHYHQWRVSRGHPVHUSURGX]LGRVSHODIRUPDGHGLULJLUGRPRWRULVWDHRXSRU
HVWUXWXUDVRXGHIHLWRVQRSDYLPHQWRTXHSRVVDPJHUDUGDQRVQDVIUXWDVHKRUWDOLoDV$OpPGHJHUDUXPUHODWyULR
HVWHV HYHQWRV VmR PRVWUDGRV HP XP PDSD SRU PHLR GH XP LQVWUXPHQWR YLUWXDO GHVHQYROYLGR QD SODWDIRUPD
/DE9,(:$ DQiOLVH GDV LQIRUPDo}HV JHUDGDV SHUPLWH LGHQWL¿FDU HVSDFLDOPHQWH D GLVWULEXLomR GRV HYHQWRV
IDFLOLWDQGRDWRPDGDGHDo}HVSUHYHQWLYDVRXFRUUHWLYDVSDUDFRQVHUYDUDTXDOLGDGHGRKRUWLIU~WLDWpRGHVWLQR¿QDO
$RUHDOL]DUH[SHULPHQWRVFRPRHTXLSDPHQWRWLWXODGRFRPRQyVHQVRUQRWUDQVSRUWHGHDOIDFHREVHUYRXVHTXH
GRVGDGRVUHSRUWDGRVSHORHTXLSDPHQWRDSUHVHQWRXRURPSLPHQWRGROLPLDUGRHL[R=RXVHMDXPD
UHSHWLomRGHPRYLPHQWRVRUWRJRQDLVDHVWUDGDLQGLFDQGRXPDYDULDomRFRQVLGHUiYHOQHVVHHL[RHPUHODomRDRV
RXWURVHL[RV;H<2HTXLSDPHQWRLGHQWL¿FRXGLIHUHQoDVQRFDPLQKRWUDQVSRUWDGRGHVWDIRUPDFRPSRWHQFLDO
GHDSOLFDomRSDUDWUDQVSRUWHGHKRUWLIU~WLVVHQGRTXHRXWURVHQVDLRVVHUmRUHDOL]DGRVSDUDDSURIXQGDURVHVWXGRV
GHDSOLFDomRGRQyVHQVRU
Palavras-chaveVLVWHPDGHWUDQVSRUWH*36DFHOHUDomRTXDOLGDGH
EMBEDDED SYSTEM FOR MEASURING IMPACTS ON TRANSPORTATION OF FRUITS AND VEGETABLES
Abstract: 3RVWKDUYHVW ORVVHV RI IUXLWV DQG YHJHWDEOHV DUH ODUJH LQ ERWK GHYHORSHG FRXQWULHV DQG GHYHORSLQJ
&RQVWDQWYLEUDWLRQVFDXVHGE\WUDQVSRUWFDQFDXVHSK\VLFDOGDPDJHWRWKHSURGXFWDQGGHFUHDVLQJLWVTXDOLW\7KXV
DQHTXLSPHQWIRUPHDVXULQJLPSDFWVRQWUDQVSRUWDWLRQLQDQLPSRUWDQWWRROIRUWUDQVSRUWGLDJQRVLVDQGSRVVLEOH
LQGLFDWLRQRIFKDQJHVDQGLQWHUYHQWLRQVLQWKHWUDQVSRUWSURFHVV7KHHPEHGGHGV\VWHPIRUPHDVXULQJLPSDFWVZDV
LQLWLDOO\GHYHORSHGIRUXUEDQWUDQVSRUWDSSOLFDWLRQV)((&8QLFDPSEXWLQSDUWQHUVKLSZLWK(PEUDSDLVEHLQJ
WHVWHGIRUWUDQVSRUWRIIUXLWDQGYHJHWDEOHVIURPUXUDOWRXUEDQDUHDV7KLVHTXLSPHQWKDUGZDUHFRPSULVHVDWULD[LDO
DFFHOHURPHWHUDQGDJOREDOSRVLWLRQLQJV\VWHP*367KLVV\VWHPKDVDGHWHFWLRQDOJRULWKPEDVHGRQDFFHOHUDWLRQ
SHDNVWKDWH[FHHGDGH¿QHGWKUHVKROG7KHVHHYHQWVPD\EHSURGXFHGE\YHKLFOHRSHUDWLRQGHFNVWUXFWXUHVDQG
SDYHPHQWGHIHFWVZKLFKPD\FDXVHGDPDJHWRWKHIUXLWVDQGYHJHWDEOHV,QDGGLWLRQWRJHQHUDWLQJDUHSRUWWKHVH
HYHQWVDUHVKRZQRQDPDSXVLQJDYLUWXDOLQVWUXPHQWGHYHORSHGLQ/DE9,(:SODWIRUP7KHDQDO\VLVRIWKH
LQIRUPDWLRQJHQHUDWHGVSDWLDOO\LGHQWLI\WKHGLVWULEXWLRQRIHYHQWVPDNLQJLWHDVLHUWRWDNHSUHYHQWLYHRUFRUUHFWLYH
DFWLRQV WR FRQVHUYH WKH TXDOLW\ RI+RUWLIUXWL WR ¿QDO GHVWLQDWLRQ:KHQ FDUU\LQJ H[SHULPHQWVZLWK WKLV QDPHG
WLWOHVHQVRUQRGHLQWKHWUDQVSRUWRIOHWWXFHLWZDVREVHUYHGWKDWWKHGDWDUHSRUWHGLQSRLQWVDFTXLUHGE\WKH
HTXLSPHQWVKRZHGRIWKHUXSWXUHWKUHVKROGRIWKH=D[LVWKDWLVDUHSHWLWLRQRIRUWKRJRQDOPRYHPHQWVLQ
UHODWLRQWRWKHURDGVLQGLFDWLQJFRQVLGHUDEOHYDULDWLRQRQWKDWD[LVLQUHODWLRQWRWKHRWKHUD[HV;DQG<7KH
HTXLSPHQWKDV LGHQWL¿HGGLIIHUHQFHVDORQJ WKHURXWHVKRZLQJJUHDWSRWHQWLDO IRUDSSOLFDWLRQ LQ WKH WUDQVSRUWRI
JRRGV2WKHUPRUHGHWDLOHGHYDOXDWLRQZLOOEHSHUIRUPHGIRUWHVWLQJWKHVHQVRUQRGH
Keywords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1. Introdução
$TXHVWmRDOLPHQWDUpXPDVVXQWREDVWDQWHGLVFXWLGRHSHVTXLVDGRQRPXQGRWRGRÏUJmRVLQWHUQDFLRQDLV
como a Food and Agricultural Organization of the United Nations )$2 HVWmR FRQVWDQWHPHQWHPRQLWRUDQGR
DGLVSRQLELOLGDGHGHDOLPHQWRVSULQFLSDOPHQWHHPSDtVHVVXEGHVHQYROYLGRVRXHPGHVHQYROYLPHQWR)5$1&(
35(66(
2%UDVLOpRTXDUWRPDLRUSURGXWRUPXQGLDOGHIUXWDVFRPXPWRWDOGHPLOK}HVGHWRQHODGDVSRUDQR
1RHQWDQWRFRPXPPHUFDGRLQWHUQDFLRQDOTXHPRYLPHQWDPDLVGH86ELOK}HVDVH[SRUWDo}HVEUDVLOHLUDV
UHSUHVHQWDPDSHQDV86PLOK}HVPLOWRQHODGDV,EUDITXHpDSUR[LPDGDPHQWHGDVXDSUR-
GXomRWRWDO$VVLPPHVPRR%UDVLOVHQGRXPGRVPDLRUHVSURGXWRUHVPXQGLDLVGHIUXWDVHOHQmRVHSRVLFLRQD
no ranking GRVPDLRUHV H[SRUWDGRUHV&RPR VH QmR EDVWDVVH HVVH GHVHPSHQKR QHJDWLYR QDV YHQGDV H[WHUQDV
RGHVSHUGtFLRQDIUXWLFXOWXUDpXPGRVPDLVDOWRVHQWUHDVYiULDVDWLYLGDGHVGRSDtV(VWLPDWLYDVLQGLFDPTXHDV
SHUGDVQDFDGHLDGHIUXWDVHKRUWDOLoDVWDQWRHPSDtVHVGHVHQYROYLGRVFRPRQmRGHVHQYROYLGRVSRGHPFKHJDU
HPPXLWRVFDVRVHPDWp*867$96621HWDO6mRUHFXUVRVH[WUHPDPHQWHDOWRVFRQVLGHUDQGRTXH
DVSHUGDVQmRUHVWULQJHPVHDSHQDVDRSURGXWRPDVWDPEpPJDVWRVFRPHQHUJLDPmRGHREUDUHFXUVRVQDWXUDLV
HWFRVTXDLVHVWmRSUHVHQWHVHPWRGDDFDGHLDSURGXWLYDGHVGHRSODQWLRDWpFKHJDUDRFRQVXPLGRUHRXPHVPRQD
LQG~VWULD
2WUDQVSRUWHGHKRUWLIU~WLVSRGHFDXVDUGDQRVHDWHPHVPRDSHUGDGHSDUWHGDPHUFDGRULDIDWRUHVFRPR
WHPSHUDWXUDDFHOHUDo}HVYDULDGDVWUHSLGDo}HVHPEDODJHQVLQDGHTXDGDVSRGHPIDYRUHFHUHVVDSHUGD)$2
6$5*(17HWDOD6$5*(17HWDOE
2PDSHDPHQWRHPRQLWRUDPHQWRGRQtYHOGH LPSDFWRpPXLWR LPSRUWDQWHSDUDRGHVHQYROYLPHQWRGH
PHWRGRORJLDVHFODVVL¿FDo}HVGHTXDOLGDGHQRWUDQVSRUWHGHWDLVSURGXWRV2REMHWLYRGHVVHWUDEDOKRpGHWHVWDUXP
GLVSRVLWLYRHOHWU{QLFRHPEDUFDGRQyVHQVRUTXHDUPD]HQDRVGDGRVGHDPSOLWXGHSRVLomRJHRJUi¿FDHWHPSRUDO
GRVHYHQWRVGHDFHOHUDomRHVVHVGDGRVSRUVXDYH]VmRFROHWDGRVDWUDYpVGHFRQH[mRVHP¿RRXOHLWXUDGRFDUWmR
GHPHPyULDGRHTXLSDPHQWR$RREWHURVGDGRVpSRVVtYHOYLVXDOL]DORVHPXPPDSDSRUPHLRGHXPLQVWUXPHQWR
YLUWXDOGHVHQYROYLGRQDSODWDIRUPD/DE9,(:$DQiOLVHGDVLQIRUPDo}HVJHUDGDVSHUPLWHLGHQWL¿FDUHVSDFLDOPHQ-
WHDGLVWULEXLomRGRVHYHQWRVIDFLOLWDQGRDWRPDGDGHDo}HVSUHYHQWLYDVRXFRUUHWLYDVSRUSDUWHGDVHPSUHVDVGH
WUDQVSRUWHSDUDDPHOKRULDGDTXDOLGDGHRXSRUH[LJrQFLDGRVFRPSUDGRUHV&$67(//$126HWDO
2HVWXGRPDLVDSURIXQGDGRGHVVHSURFHVVRQDSyVFROKHLWDFRQWULEXHPSDUDDGLPLQXLomRGDTXDOLGDGH
GRVSURGXWRVTXHFKHJDPDRFRQVXPLGRU¿QDO
2. Materiais e Métodos
2HTXLSDPHQWRXWLOL]DGRIRLGHVHQYROYLGRSHOD8QLYHUVLGDGH(VWDGXDOGH&DPSLQDV±8QLFDPSQD)D-
FXOGDGHGH(QJHQKDULD(OpWULFD H GH&RPSXWDomR GHVWLQDGR j DYDOLDomRGH FRQIRUWRGRXVXiULRGR WUDQVSRUWH
S~EOLFRPDVQHVVHSURMHWRIRLLPSODQWDGRQRUDVWUHDPHQWRHPRQLWRUDPHQWRGHLPSDFWRVQRWUDQVSRUWHGHDOIDFH
(VVHLQVWUXPHQWRpFDSD]GHUHSRUWDUDDPSOLWXGHDSRVLomRJHRJUi¿FDHWHPSRUDOGRVHYHQWRVGHDFHOHUDomRR
-HUNDUUDQFDGDRXIUHDGDDEUXSWDSRUPHLRGHXPDFRQH[mRVHP¿RRXSHODOHLWXUDGHXPFDUWmRGHPHPyULD6'
&$67(//$126&$67(//$126
2HTXLSDPHQWRGHQRPLQDGRQyVHQVRUSRVVXLXPKDUGZDUHGRWDGRGHDFHOHU{PHWURWULD[LDOHVLVWHPDGH
SRVLFLRQDPHQWRJOREDO*362VLVWHPDSHUPLWHUHJLVWUDUDDPSOLWXGHDSRVLomRJHRJUi¿FDHWHPSRUDOGRVHYHQ-
WRVGHDFHOHUDomR$OpPGHJHUDUUHODWyULRGHHYHQWRVRVPHVPRVSRGHPVHUPRVWUDGRVHPXPPDSDSRUPHLRGH
XPLQVWUXPHQWRYLUWXDOGHVHQYROYLGRQDSODWDIRUPD/DE9,(:&$67(//$126
1D)LJXUDSRGHVHREVHUYDUDUHODomRGRVHL[RV;<H=FRPDFDUURFHULDGRFDPLQKmRSDUDPHOKRU
HQWHQGLPHQWRGRVUHVXOWDGRV2QyVHQVRUIRLXWLOL]DGRQRWUDQVSRUWHGHDOIDFHHDDQiOLVHGDVLQIRUPDo}HVJHUDGDV
SHUPLWH LGHQWL¿FDUHVSDFLDOPHQWHDGLVWULEXLomRGRVHYHQWRV2WUDMHWRTXHIRLHVFROKLGRSDUDDPHQVXUDomRGH
LPSDFWRVSRVVXLWUHFKRVGHHVWUDGDGHWHUUDURGRYLDHiUHDXUEDQDGHVWDIRUPDSRGHVHREVHUYDUVHRHTXLSDPHQWR
FRQVHJXLGLIHUHQFLDUHVVDVYDULDo}HVGHSDYLPHQWRVHPUHODomRDRVLPSDFWRVVRIULGRVSHODDOIDFHGHVGHDVDtGDGD
ID]HQGDDWpRYDUHMmR
)LJXUD  5HODomR GRV HL[RV QD FDUURFHULD GR FDPLQKmR )RQWH %DVFNH 5&DPLQK}HV 'LVSRQtYHO
HPKWWSGHVHQKRVGHEX]XEORJVSRWFRPEUFDPLQKRHVKWPO!
2VGDGRVUHSRUWDGRVSHORHTXLSDPHQWRVmRLGHQWL¿FDomRGRFDPLQKmR,'Q~PHURGRHYHQWRKRUDWLSR
DPSOLWXGHODWLWXGHORQJLWXGH2,'pDSHQDVXPDHVSHFL¿FDomRGRSUySULRXVXiULRSDUDLGHQWL¿FDUHPTXDOYHLFX-
ORIRLXWLOL]DGRRHTXLSDPHQWR2Q~PHURGRHYHQWRpVHTXHQFLDOHUHIHUHVHDRUGHPGDRFRUUrQFLDGRVHYHQWRV
¬KRUDUHIHUHVHDRPRPHQWRHPTXHRHYHQWRRFRUUHX2WLSRYDULDGHDFRUGRFRPDFDXVD7DEHODRXVHMD
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HYHQWRVGRWLSRVLJQL¿FDPTXHRYDORUGDDFHOHUDomRHP;IRLPDLRUTXHRYDORUHVWLSXODGRSDUDRVHXOLPLDU2V
HYHQWRVGRWLSRVLJQL¿FDPTXHRYDORUGDDFHOHUDomRHP<IRLPDLRUTXHRYDORUHVWLSXODGRSDUDRVHXOLPLDU2V
HYHQWRVGRWLSRVLJQL¿FDPTXHRYDORUGDDFHOHUDomRHP<IRLPDLRUTXHRYDORUHVWLSXODGRSDUDRVHXOLPLDU2V
HYHQWRVGRWLSRVLJQL¿FDPTXHRVYDORUHVGDVDFHOHUDo}HVHP;H<IRUDPPDLRUHVTXHRVYDORUHVHVWLSXODGRV
SDUDRVVHXVOLPLDUHV2VHYHQWRVGRWLSRVLJQL¿FDPTXHRVYDORUHVGDVDFHOHUDo}HVHP;H=IRUDPPDLRUHVTXH
RVYDORUHVHVWLSXODGRVSDUDRVVHXVOLPLDUHV2VHYHQWRVGRWLSRVLJQL¿FDPTXHRVYDORUHVGDVDFHOHUDo}HVHP<
H=IRUDPPDLRUHVTXHRVYDORUHVHVWLSXODGRVSDUDRVVHXVOLPLDUHV2VHYHQWRVGRWLSRVLJQL¿FDPTXHRVYDORUHV
GDVDFHOHUDo}HVHP;<H=IRUDPPDLRUHVTXHRVYDORUHVHVWLSXODGRVSDUDRVVHXVOLPLDUHV2VHYHQWRVGRWLSR
VLJQL¿FDPRYDORUGDWHPSHUDWXUDIRLPDLRUTXHRYDORUHVWLSXODGRSDUDVHXOLPLDUPDVQRFDVRGRWHVWHUHDOL]DGR
DWHPSHUDWXUDQmRHVWDYDDWLYDQRHTXLSDPHQWR2VHYHQWRVGRWLSRVLJQL¿FDPRYDORUGH-(5.IRLPDLRUTXHR
YDORUHVWLSXODGRSDUDRVHXOLPLDURQGH-(5.VHJXQGR&DVWHOODQRVpDWHUFHLUDGHULYDGDGDSRVLomRRXDWD[D
GHPXGDQoDGDDFHOHUDomRQRWHPSRWDPEpPpFRQKHFLGRFRPR7UDQFRQR%UDVLOH-ROWQR5HLQR8QLGR1DQRUPD
LQWHUQDFLRQDO,629LEUDWLRQDQGVKRFN9RFDEXODU\R-HUNpGH¿QLGRFRPR³2YHWRUUHVXOWDQWHGD
GHULYDGDGDDFHOHUDomRQRWHPSR´&DVWHOODQRV
7DEHOD7LSRGHHYHQWR
Tipo de evento Causa
 0i[LPDDFHOHUDomR;pPDLRUTXHROLPLDU;
 0i[LPDDFHOHUDomR<pPDLRUTXHROLPLDU<
 0i[LPDDFHOHUDomR=pPDLRUTXHROLPLDU=
 0i[LPDDFHOHUDomR;<pPDLRUTXHROLPLDU;<
5 0i[LPDDFHOHUDomR;=pPDLRUTXHROLPLDU;=
6 0i[LPDDFHOHUDomR<=pPDLRUTXHROLPLDU<=
 0i[LPDDFHOHUDomR;<=pPDLRUTXHROLPLDU;<=
 0i[LPDWHPSHUDWXUDpPDLRUTXHROLPLDUGHWHPSHUDWXUD
9 0i[LPRJerk PDLRUGRTXHROLPLDUGRJerkRXtQGLFHGHFRQIRUWRFDOFXODGR
 1mRHYHQWR
2HTXLSDPHQWRIRLFRORFDGRMXQWRFRPDVDOIDFHVQDVFDL[DVGHWUDQVSRUWHFRPRSRGHVHUREVHUYDGRQD
)LJXUD
)LJXUD1yVHQVRUQDFDL[DFRPDOIDFHVSDUDRWUDQVSRUWH
3. Resultados e Discussão
$R¿QDOGRH[SHULPHQWRSRGHVHREVHUYDUTXHGRVGDGRVUHSRUWDGRVSHORHTXLSDPHQWRDSUH-
VHQWRXRURPSLPHQWRGROLPLDUGRHL[R=$)LJXUDPRVWUDRVGDGRVREWLGRVQRHQVDLRFRPDOIDFH3RGHVHQRWDU
XPJUDQGHQ~PHURGHSRQWRVYHUPHOKRVTXHLQGLFDPXPDOWRYDORUGHDFHOHUDomRQRWUHFKRDPRVWUDGRLQGLFDQGR
PDLRUSRVVLELOLGDGHGHRFRUUrQFLDGHGDQRVItVLFRV
$RDQDOLVDURVGDGRVFROHWDGRVSHORQyVHQVRUSRGHVHREVHUYDUXPDJUDQGHTXDQWLGDGHGHUHSHWLo}HVGR
HYHQWRGRWLSRVHJXLGRSHORHYHQWRGRWLSRFRPRMiGHVFULWRRHYHQWRGRWLSRVLJQL¿FDTXHRYDORUGDDFHOH-
UDomRHP<IRLPDLRUTXHRYDORUHVWLSXODGRSDUDRVHXOLPLDU2OLPLDUXWLOL]DGRHPFDGDHL[RIRLGHJMiR
HYHQWRGRWLSRVLJQL¿FDTXHRVYDORUHVGDVDFHOHUDo}HVHP<H=IRUDPPDLRUHVTXHRVYDORUHVHVWLSXODGRVSDUD
RVVHXVOLPLDUHV3RGHVHGL]HUHQWmRTXHDVDOIDFHVVRIUHPXPDJUDQGHTXDQWLGDGHGHLPSDFWRVUHODFLRQDGDDXPD
DFHOHUDomRSHUSHQGLFXODUDRFKmRRXVHMDHODV³SXODP´GXUDQWHVHXWUDQVODGRRTXHSRGHFDXVDUGDQRVDRYHJHWDO
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)LJXUD0DSDGRVHYHQWRV
4. Conclusões
 2HTXLSDPHQWRLGHQWL¿FRXGLIHUHQoDVQRFDPLQKRWUDQVSRUWDGRLQGLFDQGRXPSRWHQFLDOLQWHUHVVDQWHGH
DSOLFDomRSDUDDYDOLDomRGRWUDQVSRUWHGHKRUWLIU~WLV
&RQFOXLVHWDPEpPTXHpSUHFLVRDWHQWDUVHSDUDRPRGRHPTXHpFRQGX]LGRRYHLFXORFRPDVIUXWDVH
KRUWDOLoDVSRLVHVVHIDWRUSRGHLQWHUIHULUGHIRUPDVLJQL¿FDWLYDDVDPSOLWXGHVGHLPSDFWRVVRIULGDRVSHORVKRUWL-
IU~LWLV
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